Introduction
The first reports indicating that Herpes simplex virus (HSV) genital infection is a possible cause of spontaneous abortion were published by BONE AND LOFFREDO [1] . Intrauterine HSV infection caused such damage that further fetal development was not possible. The literature published after 1970 includes several other reports making the connection between HSV genital infection and spontaneous abortion. Ascending intrauterine infection was involved in most cases, though the possibility of transplacental transmission is not ruled out. This route is being increasingly associated with primary HSV infection, in which viremia occurs in the absence of antibodies [5, 6, 7, 10] .
We have carried out a retrospective clinical investigation in 45 women in their first and second trimester of pregnancy aiming to show the role of genital HSV infection in the genesis of spontaneous abortions.
Material and methods
The retrospective clinical study included a group of 25 women, who had had at least one previous spontaneous abortion, and another 20 who had not and who served as controls. Their ages ranged between 20 and 38 years. The reasons for their previous abortions were unknown. There was no evidence of any another gynecologic problem. We planned to examine the evidence of latent HSV type 1 and type 2 infection in the 45 subjects and to find the incidence of asymptomatic cervical and vaginal HSV infection. There were no cases of primary HSV infection.
Latent HSV infection was diagnosed with the microneutralization test, using VERO cells and the laboratory strains of HSV type 1 and type 2 (ATCC VR 539 and ATCC VR 734). The plastic plates for microneutralization containing VERO cells, virus and sera, were incubated in an atmosphere of 5% CO 2 [8] . All 45 sera were examined, and the titer of anti HSV type 1 and HSV type 2 antibodies was determinated. The presence of latent HSV type 1 and type 2 infection was diagnosed on the basis of these findings [9] .
Asymptomatic HSV vaginal and cervical shedding was diagnosed by indirect immunofluorescence and cytological-Papanicolau staining. The presence of HSV in cervical smears was diagnosed on the basis of multinucleated cells and changes in nuclear chromatin [2] .
The indirect immunofluorescence test was performed using the Gardner method [3] . The swabs were immediately put into transport medium (Eagle Basal Medium) with 10% calf serum and penicillin. In the laboratory excess fluid was squeered from the swab, and all fluid was centrifuged. After centrifugation at 1600 rpm for 10 minutes, two smears of about 10 to 15 mm were made from pellet on the clean microscopic slide, fixed in cold acetone and prepared for indirect immunofluorescent staining.
Results
The highest incidence of latent HSV type 2 infection occurred in the patients who had had a previous miscarriage (64%). This difference between Group B and Group C is statistically significant (X= 16,82; p < 0,01, Table I ).
The results presented in table II show no statistical difference (X = 0,84; p > 0,05) between the incidence of individual types of vaginal infections in the two groups of pregnant women investigated. Positive HSV is found more frequently in Group B (12% HSV type 1 and 20% HSV type 2 positive). In the control group, vaginal HSV type 1 and HSV type 2 infections were found in 5% and 10% cases, respectively.
A staticial analysis of incidence of cervical HSV type 1 infection showed no statistically significant difference between the findings in the group B and group C (X = 0,3; P > 0,05). The difference between the incidence of cervical HSV type 2 infection diagnosed in group B and that in group C approaches statistical significance (P = 0,08). Thus type of HSV infection was found in 16% of group B women investigated. No cases of cervical HSV type 2 infection were found in the control group (Table III) .
The asymptomatic cervical HSV infection in Group B and the Control group was analysed in relation to both the positive and the negative findings. A comparison made between the incidence of positive and negative findings revealed a statistically significant difference (X = 5,39; Total 25 20 p < 0,05). It can be concluded on the basis of these results that groups B and C differ significantly with regard to positive findings, since HSV cervical infection is more frequent in group B (32%), Table IV ).
Discussion
The generally accepted opinion is that 15% of all pregnancies end in spontaneous abortion. Despite the effort devoted to attempts to eliminate the causes of these abortions, this percentage has not been significantly reduced. The discovery of GREGG (1941) , that the rubella virus has a teratogenic effect, drew attention to other microorganisms capable of damaging the embryo or fetus thus result in an spontaneous abortions prior to the 28th week of gestation [4] . Our investigation found the highest incidence of latent HSV type 2 infection (64%) in the group of women who had had previous spontaneous abortions, whereas this type of infection was found in only 5% of pregnant women in the control group. This difference is statistically significant. The presence of this latent HSV infection is important, because it could become active following the physiological changes associated with pregnancy. This may occur even in the absence of clinical signs and symptoms.
Asymptomatic vaginal HSV type 1 and 2 infections were found in 12% and 20% of cases respectively, in the group of women who had previously had spontaneous abortions. Such a finding is considerably more frequent than in the control group (5% HSV type 1 positive and 10% HSV type 2 positive).
The presence of cervical HSV infection was documented by cytological examination in 32% of the patients who had had spontaneous abortions, and only 5% of those in the central group. This difference was statistically significant.
The immunofluorescence test showed that HSV type 2 predominates since 16% HSV type 2 positive cervical swabs were found in the group who had had spontaneous abortions previously.
Conclusion
Our results indicate a statistically significant difference between the presence of latent HSV type 2 infection in women who have had spontaneous abortions and in those from control group. The highest incidence of this infection is found in women who have had spontaneous abortions, in whom the incidence of asymptomatic cervical HSV type 2 infection is also considerably higher. Our investigation clearly indicates a aetiological connection between HSV type 2 and spontaneous abortion.
Abstract
We have carried out a retrospective clinical investigation of 45 women in the first and second trimester of pregnancy aiming to demonstrate the role of genital HSV infection in the genesis of spontaneous abortion (miscarriage). Latent HSV infection was diagnosed using the microneutralization test; asymptomatic HSV vaginal or cervical shedding was diagnosed with indirect immunofluorescence and cytological-Papanicolau staining.
The results showed that the highest incidence oil latent HSV type 2 infection (64%) occurred in women who had one or more spontaneous abortions, whereas this type of infection was found in only 5% of pregnant women of the control group. The incidence of asymp-tomatic cervical HSV type 2 infection was also considerably higher in patients with a history of spontaneous abortions.
Our results indicate a possible aetiological connection between HSV and spontaneous abortion. 
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